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.wwi] mm%»mmt. **>a«3o«E«±fc: 

(EL) 3HF-*«r*U *©»*Mi©**L*;fc#**| 
IS* U#6 «fc 5 iffllEL iR^coaWSffiX 

»R»#(WB*«lEL*^fcoiHfc:. JV3*<0. 01 

-2 0 0^ inOaM*Jtt»tt«l«tt{k*JB*iB»UT* 

[»#i3] uriBanftiftiKttMimMMd^ aw* 

[«#«4] inean^MlKttMflHMbMdK BMk^ 
y=*^> ®Ht:T/i^~£i^ ft J: CFBfefc?-* 

^ttlE L*7-«r«<oan«SX»«tt^tt3Kft:Slc»j£: 

(A) aW3t«r*«±l^*3tt*»Sr¥H»^»«HB«r 
(b) i^tt/f-t, *5J:t^*3t*«36 55 PffiWi- 

^«EK**tfcaw*«?a«±^. mmwHii 

t5f)IO, 1 - 2 0 0 /i m^^itt^)^7 

*tg, *fcttiMls^y ifb7/u^-!>A s ftj;r>* 

aw**6*tt^9^tE^±ffi*feflTffi^*< 
fcfiaw**»»±fc**-*-6IS» isxxf (D) a?) 

[000 1 ] 
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[00 0 2] 

^-^^^UXHJJRfeELSB^isFffi^aiBBLr^ 

SHteSrfT&ofcfctfJj&SfcS (Semicond. Sci. Technol. 
6(1991)305-323) „ 6^)t$:£Ife^^ 

i^* &feor)*;ft,tf> 3#<D1 (3 3%) KKJ&SiXT 
[0 0 0 3] — *\ E Lift^*)/** — — V^lCtt^* h 

* h^o^^-ettEL*^S»*isJ:tF^tt^<ST* s 

tSE L^^^PMLt^M*^* 

30 3-1 5 2.8 9 7*^*)., COStffffc: J:;|xtf. 0J;Ltf 
*«EL*^-<OWfe*fctt*»fe«0lS*«C»U J: 9* 

tC#8lg2BLfc£fe (£lfe) ***«* s »l^**tTlf^ 
3 («fP¥ 5-258860 #^«) 0 

[0004] ::tf, *3teftB£RB-r£y y * ms, 

*KB Lfc#^ t tb« LtS^O^ 

40 fe»*ORiRja*^*< i t> 8 0%£JL_b-C*>-5 t L 
or, 8 0%^KiR?a^i: 8 0%O^a^tSriS^"r 

[00 0 5] r©J:5iru-C*«EL*T-i:»**Ji* 
2 58 8 6 0^SlcJ:5^, *<o*fe3B3fe3fiBo»j*; 
50 -TJiS^aMSfiil^WELil^Jg^SrRiRU-C* 
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J9) ey^t^ h LTSfJIU *^spffi<tJi±^«- 

[0 0 0 6] 

[0 0 0 7].--*, M«EL*-7-<0^7^Sffi<0Sffi(r 
^^^tT^5 (#iBg5 7- l 1 94 9 4^A v i) o U 

E LIST- 7-7 >f/^tS:»S: UTKifi-r 
£ (7 0 0Mm6li) . gtfcco. -t E> > *3>#;$KE>fi8«J&s 

[0 0 0 8] *»Wtt±iEOBB)H^«6^*Sttfet^T- 

fasti-* ^ <h 5*fti«*t5: £ * s w £ i- 

[0 0 0 9] 
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ft. *»Wfc:J:*Ui* ans«f««i, 

©±iii*fcttJ:*l:gBRifc*«ii/^ hpyus*yt 
(el) **fc«r*U -t<0S**lo*ii^ 
#ttE L»^b^»*«:»iRLT*ftofc^«*©» 
**38#L»S J: 5 fc***Jii:*»E LSfoSTO 

Tx «(nE*3ft*Jifc*«lEL*-7-4:^IB^ »S^ 0 . 
o i~2 0 0/1 moanft!UM£mUMb«JI«rBB U 

io r 46 r t t8#ft**M#ii» * us. 

[0 0 10] *fc, ^^u«ttt, miE«* 

[ooi i] ift%mwtemm&i*mmmi>K m 

[0012] MfEaM4«»tt«»K<b»*K B£ 
[0013] Sfc, WlEaM4Jftatt««K^k;ftds. S£ 

[0 0 14] s&fc, aW3fc«pa«±i^ tiELl^ 
OMt»iRLT»4ofcpja*05*3tS:Mt5S* 

^Tx (A) aW^^Ki^KJftfleJiSrTBWI^ai 

(B) ***B±. isJitfa****^ 
BWl^(BE»**bfcaW3t»**±l2:, aw*»3feff 
{fc^il *5 J: tf/* fc f^^P^ ft*** trBR-T ^> Xg, 

(C) fiEL*f©SW«S*ML^ Xf*@^® 

<r>\\&m*. aM4Slfeatt^7^4E<o±ffi*fettTfli 

««B*fcfia«ft*»»±fc«*-*-*xa, 

(D) a«««*»rtSixfcXf5^«±lC*«EL** 
[0 0 15] 

50 EL#M*8I^LTIi, t»EL«W«* 
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(1) - (4) (1) 
- (4) tt, **x-e*tHl—H4lc«S*tS. ft*5, » 

(1) an£tt£K/»£xatt%fltji, t*&KKSft 
(sn«a/4rflMbJi/«fB 

(2) an£tt^/*&Katt%WB, J*6K81S% 

(3) aW3t»«g/*ft****#», *6JC»»3fc 

mmmm«/#»el** canvfe'ttMMi/'* 

Jfi) 

£«b(C±fe«/& (1) - (4) KtfD*.T\ #6K**36 

#fe*»***ji f ftfijmttXitJi 

^WSWTfiO. 0 1 /2mJ^±2 0 0 MmJ[^T<i:i"6o 

o. o i tim&mt-rzks mmk<tm*iL*<ommmiz. 
i^btiz is ^ t> * imw- * t -e *> 
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[0 0 16] 1. «"»EL*?- 

^tt5o rooms (snns (no t 

io (l) an*« (RW) /»#B/®« (MM) 

(2) aw®® (mm) /jEKmxm/&ytm/mm 
(mm) 

(3) ai^«s (mm) /%%m/m^^xm/wm 
(mm) 

(4) an*« (mm) /jEnmAm/mytm/n+m 
xm/m>m (mm) 

[0017] (Dan (no 

Cul, I TO, Sn0 2 , Z n O«0>»«*aW«lSf 

y ^7 7 ^ tiior^tv^ - ^ y ^ 1 1 m 

30 ^bft9ffli-^,..»ffiO»3te^*^-5aifl*3&si 0% 
IflOnm-l/im, fftL<«tlO-20 

[0018] ®mytm 

40 [0019] 




[0020] :(o-^cio^T, xttTsa^**^ 
-To 
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[0 0 2 3] 
Mb 3 ] 
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(15) 
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(1 7) 





(CH 3 ) 3C 



(CH 3 ) 3C 




(CH 3 ) 3 



C (CH 3 ) 3 



3. 5, 3"", 5 -fh7-t-^l/-p-^-<>^7x-^ 

(TBQ) 



[0 0 2 6] tfe^<bW^M^5/cfel: 

[0 0 2 7] M:fcmUk&$to&*7r^te. «*f*. «fM 

BS59-19439 3 ^kf&lwfl^ £*l,-0>6 k<0£^ 
tf $r £#T-#5o *<DftmMh UTf*2, 5-ex 

(5, 7-ix- t -^isT-si— 2 -^^^SX-Zc-y-y V 
^) -1, 3, 4-fT^T/-/K 4, 4' - ex 

(5, 7-t-^l^^-;^-2-^iyy^r^^-y]);v) x 
?vw<>\ 4, 4' -ex [5, 7-v 5 - (2-^^/U 

2, 5-ex (5, 7 -i^- t -s<ls^/U— 2 
y/t^rf/!)/^ f*?*^, 2, 5 -t*X [5- 
a, oL-V*^!V^ls?J>}V-2-'<l/V**r^-/y /U] 
"J-^V^V^ 2, 5 -ex [5, — 
-2-y^/U) - 2 -^O-^^-^-i^^^/U] -3, 4v? 
t7*^ft7xy, 2, 5 -ex (5— ^^/U-2 

--o^^-^i^yy /u) *-*-:7rc>\ 4, 4' -ex 

2- [2- [4- (5->^/U-2-^<>'>^^^ri^y r y 

/U) e~/U] ^sV**^/— /K 2- [2 50 



- {4-? uv7 zc.—;V) e— /U] t7h [1, 2- 
d] Tf-^r^-^— ;Uf^y/^f /VTk. 2-2' 

- ( P -7xr:>y^^uy) -t^y/fj/- 

/^(^^y/f7/-/^, 2- [2— [4- ( 2 — 
— /K 2- [2- (4 — ^/UtS^->7 3i=./W) e^/K) 

9 7 1, 6 2 8-6 3 7lioJ;^6 4 Oll^li^ixt 

[0 0 2 8] mrlE^u- YVc***sJ<< nt&tob Lt 
f* N 0J;ttfWBf]8g6 3-2 9 5 6 9 5#4^«^BB^Sn 

fi, hyx t/p^*a x ex 

/u) * % ex (-ov 

[f] -8-^;u/-^) ex (2-^^/w- 
8-^;y;7-h) tvus — a h\ hyx 

(8-^yyy-/u) hyx (5-*?vu 

y^^A v hyx (5-^np-8-^yyy-;u) # 
y ex (5-^nn-8-^-y y /w) 

^y (TT) -ex (8-tKo^>-5- 
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y ^ * h y >>*>*$zm\fz> z t 

[0 0 2 9] HWB^*-y/i^<>^^*ft*«4: L 

T«U «*fitt*H«»lP*0 3 1 9 8 8 1 ^Wffla^BW+l 
ft&WSO 3 7 3 5 8 2^«B#jc8§^$ttT^5tOS: 

ffl^6c^5t#5o *<DttmMtisxn. i, 4-tr 

* ^i^i?>\ 1, (3 

-y^/u^y/u) ^v-t?>\ i, 4 - t*;* (4-^^ 
/u^^y/i") ^<vif>\ v**?-y /i"<>"£>\ i, 4- 

t';* (2-xf/ux^y;u) ^yfy, l, 4 - fc:*^ 

(3-^^/U^^y^) '^ifV, l f 4-t*^, (2- 

- 2 — *7l"<>"tf >\ 1, 4 - hf* 
(2-^^/W^^y/^) - 2-m^/^V-^ >-^£i*lf 

[0 0 3 0] W2-2 5 2 7 9 3^gl:| 

^stvTt>6^^^y^fc"7^vK»fft>»*soW3|sf 

5-fcT* (4 -^^/W*^y fc'7v*>\ 2, 5-fc:* 
;* (4 -m^vl^^y /U) fc'^v>>\ 2, [2 

- (l-^^/U) ) fc*~/U] t'7v?y % 2, 5-fc** 
(4-^ h^ri/^^y/U) fc'^v^. 2, 5 - fc** [2 

- (4 - t'^^^/U) fc*^/U] e^v^ 2, 5-fc*;* 
[2- (l-k'l/^) tr^U] fc'^v^^^f 6r 

3 8 7 7 1 S^^BS^^^^tbTt/^^y :7^-/l^ 
[0 0 3 1] $^>{C X ±i£Lfc3iftiSfi#k &JB*t^- 

^^^{-. fflz.&i 2-7^^yyy a a pp i. 

Phys. , %2 7#, L 7 1 3 (1 9 8 8^) ) . 1, 4 
-"J>7 ^=->V- 1 , 3-y^i/^^ 1, 1, 4, 4 - 

byy^^/U- 1 , 3^^xy (£A_hAppl. Phys. 
Lett.,g§5 6#, L 7 9 9 (1 9 9 0¥) ) . 1^7 # /V 

4 ^ KS§»# Cfefflsf 2-305886 ^ff) , y 
U^fS^ft: 2 - 1 8 9 8 9 0^#) , ^^ri^ 
i/Ty-sUffimft M¥2- 2 1 6 7 9 1 #^«, * 

m& (W2-2 2 0 3 9 3^M) , e^y^is 

(iRfisp2-2 2 0 3 94^i) , i/fwO"? 
is^>-ffimft M¥2-28 9 6 7 5^S) , t°n 
n t' P -/^## (#P¥ 2 - 2 9 6 8 9 1 . 
^^y/WT^^^#: (Appl. Phys. Lett.,gS5 6#, 
L 7 9 9 (1 9 9 0*£) ) , >SMt<&«J 
2-191694 ^<k$8) , i^^iWO 9 0/1 
3 14 8^Appl. Phys. Lett. , vol 58, 18, P1982 (1991) 

[0 0 3 2] *|BM-e«, 4#fc»#JB £ Lt, 35= 
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•JS^^-y^-f >%it&m <R*NOTF«0 3 8 8 7 6 

8 #MjW*^»Hsp 3-231970 ^filMM^fl) t> 
Srfflv^C JrfrCT^UTIi. 1, 4 

-7x=uy^f y 7*4 is, 4, 4-y r ^^u-y>^ 

fyr^y, 2, 5-^r>U^v>^^y 7^ V, 2, 6 

-t7f i^y^f yf^y, i, 4 -tr^^^u-:^;; 

^f"y T'f >\ 1, 4-p-fU7x^!/y^^f y-r 
9, 1 o-T^ h^ir y^>f /Uvvi^^y?^ 

4, 4* -If* (2, 2— is- t -T^/l^a^/U 
10 fc*— /W) t*7a:^ t£ATx DTBPVB i ^rl&Et 
5) , 4, 4' -tr* (2, 2-v>7x-;Ut*-;P) t* 
^ol^/i^ mTDPVB i tlSE-rs) ^ *$J;U^:ix 

[00 3 3] £ <b K N 5-258862 

icfsit^ttTv>-5— J©**: (rs-q) 2 -al-o-l 

20 t-S^8 -^y y;7- hSBtt^ s 2fiSr±IeIt)j|S-&*r 

-5 <D&&#mzmm-r z x 5 t^^tt/c 8 - * y y y 7 

(^ 0 7-7x^7x;7-M 7^^[)A (HI) 

(OTpc-7) s t*^ (2-^f/u-8-^;y;7 

-h) (1-^-^h^-h) T/U^^^ix (III ) (^ 
TPC-l 7) m&m-fhin,*. ^r^te. WBBsp6-9 

9 5 3^mmzxz> K-fcr^^*ffli^S5a*^#fe 

30 h ^ U-Cfi±IE{Ji|B« Lfc»3ttt*». K-y<>: K <J: 

tcte, /i^^ h<b L TSti^^ f y r yft^«i^MW 
»l:ffll<ttflttfDPVBi, K-^Vh^L 

t(i^7x^r y/ury-yy, 

<li^Jxf^l, 4-fcT;* {4- (N, N-^ai^/UT 
^ y ) ^^y/U} -<^if^ (DPAVB) ^r**f5Ccb 

40 fe^urti, «^.fiSil*ife. ^t'^^-hfe, LBfe? 

LB&iij:«9***ttfcaHB (ft+mmm) t&mmm 

£v\z&-rzztfrx*z z> 0 &mw5 7-517 
8 l^m^mTjk^tixi^x ok. mnmv>m%mt 

50 »<5Kk*«^«r**J{c8d*L-C»i«i: 
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mzumt. tc&iEiu£Am x r> jetl^^a-t 5 r. t a*-e 

U ^*x*»3tfwO*»fS«ffi, #*> 
fflU jETL^^AS^-rSirm^ttAStt-^-r 

[00 34] ©jETL&AJI 
j^S(-lCi:-CKJte>^-5jE7LftAS^»»i: Lttt, & 

60 jETLaAJloWfsftt, jE?L<Z>ttA* m^^K^ti^ 

[0035] ft#«iittt, Mtifhyr/-/^ 
# (*H4*fp3 f 112, 19 7^mmm^m . *■ 

^^T^-zMR** (*H*MT3 f 1 8 9, 4 4 7f 
W»B*^#f80 . -f $ (#4*08 3 7-1 

6 0 9 6 #4**MM*Hg) > # y r y -/ur^* 

(*H#^3, 6 1 5, 4 0 2fB»S, 8 2 

0, 9 8 . BIJB3', 5 4 2, 5 4 4f fljB 30 

ft #^Bg 4 5-5 5 5 |5 1-1 0 9 8 3t 

4$MB3 51-93224 «4*flU B55-171 

0 5 -g^ftL (^5 6-4 1 48 RI5 5-1 0 8 
6 6 7 -942t«L 1^155-156953 1^ 5 6 - 
36 6 56t^a«#i) , y J: f 
^yv^mmfc (*H4MMB3 f 1 80, 7 2 9-^ffl 
ft ra»4, 2 7 8, 7 4 6 -g-MJWft «HDB 5 5 - 8 
8 0 6 4 *4*«L 1^55-88065 1^49- 

1 0 5 5 3 7 1^55-51086 *^«, HI 5 

6-8 0 0 5 1 ^5 6-8 8 1 4 1 #4**1, EI 40 

57-45545 1^5 4- 1 1 2 6 3 7 

$R, R15 5-7 4 5 4 6f^«»#I) . 7x-l/y^ 

r^is* (*i»»»3, 6i 5, 4 0 4«na 

ft 4#<&Bg 51-10105 1^46-3712 
-9^flL. 1^47-25336 #0E0g 5 4-53 

4 3 5 -*4*«, 1^5 4-1 1 0 5 3 6 [^5 4- 

119925 -9^««#hk) . r y -n-r ^ ismmw 

(3KBWKfR3 v 5 6 7, 4 5 0#9JlBft HSS3, 1 
8 0, 7 0 3-9-nHHft |p]SB3, 2 4 0, 5 9 7ffli» 
ft P^3, 6 5 8, 5 2 0ffll«ft 1^14, 2 3 50 
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2, 1 0 3-^-BJftaft [€314, 1 7 5, 9 6 1ffli 
ft E)»4, 0 1 2, 3 7 6#W»lft «M*Bg4 9-3 

5 7 0 2 1^39-27577 WMBB 5 

5- 144250 #£tflL ^5 6- 1 1 9 1 3 2 #4* 
ft, 15 6-2 2 4 3 7 #4*8L ®»4#fFfl 1,11 
0, 5 18#^m««#RS) > 7^fW/^y|| 

* (#h«fwfsb 3 , 526, 501 ^wm&%£&m) . 
ttvy-Asmmt* <*hmmb3, 257, 203-^ 

(4#MBg 5 6 - 4 6 2 3 4 -94*4M*#flR) . 
V^Wft: (^^Bg 54-110837 #4*«9?#IB) , 
fcK7/>«»* (Xmft&nS. 7 1 7, 4 6 2-JHB 
*fflft 4$Hf]Bg5 4-5 9 1 4 3-J§-4i«L ^5 5-5 2 0 

6 3f m i5 5-5 2 0 6 4tm ^55-46 

7 6 0 1^55-85495 -g^flL RJ 5 7 - 1 

1 3 5 0 -g-^ffl, 1^57-148749 ^§^^F 

2- 311591 -^««#HR) „ *fvi"<>'R#ft: 
(#P)Bg 61-210363 #4*flL H 6 1-2284 

5 1 «<£tttL 1^61-14642 #4*^ H61-72 

2 5 5 -&£t«L 1^6 2-4 7 6 4 6 -^4*$&, [^62-3 

6 6 7 4 1^62-10652 #4*«|L 1^62- 

3 0 2 5 5 #4*$&. ^6 0-9 344 5 #4*#, ^60 
- 9 4 4 6 2 [^60-174749 -grgtflL H 
60-17505 2^«R«#HH) > 9 IP 

(*B#fflF»4, 9 5 0, 9 5 0^10*) > #y 
>"5R (#ffi?2-2 04 9 9 6tM) . T^y^^* 
(»BB¥ 2-282263 *^«) . 1 - 

2 1 1 3 9 9*^«^BI»S*LX^5*«ttSK^**y 

[00 3 6] iE?L^A®^W^<h L-Cli±fE^)t>0^^ 
ffi-r^> r ^K/u^ w y (*f BBD8 6 

3- 29 5 6 9 6 5tM§l:ffi^t>^) > 

^ ^{k^yo'texx**?- y ^ i/it-sw 

«F«4, 12 7, 4 1 2#W*fflft #MBg5 3-2 7 0 

3 3 ^54-5 844 5 H 5 4 - 1 4 
9 6 3 4 1^54-64299 -g^ft* 1^55- 

7 9 4 5 0 -^<^#, 1^55-144250 Rl 5 

6- 119132 [^61-295558 #4^ 
« N 16 1 -9 8 3 5 3 R163-295695 

[0037] ±sa#/u^>f y ^k&mottmmk it 

«U ^7^y, 1, 10, 15, 20-rh77x^ 
/U-2 1H, 2 3H-^7^yffl (II) s 1, 10, 
15, 20-f h77x^-21H, 2 3H-jKyU^ 
^ ^Si«B (ID x 5, 10, 15, 2 0--T h7^r^ 
(^V^^/U^a^rc^/U) -21H, 2 3H-^/U7 
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[0 0 3 8] MfS^#^H^T S Wb^^J: 

N' , N' -rh77^^-4, 4' -v?T^/^^ 
N, N' -^7xx/U-N, N' — tr* — (3- 
^f;U7x-/l/) - [1, l 1 -\Z~7=.=-)V~\ -4, 10 

* (4-^-p-hD^7^7x^) :/o^>\ 

1, 1 - t'x (4-v ? -p-h!)^7^/7x^;V) > 
^o^aeihv, N, N, N ' , N' -7h7-p-hy 
A — 4, 4 ' — i?T ^ / 7x 1, 1 - t'^ (4 - 
^-p-HI/V7^7i^) - 4 - 7zn==./Ui/# p 
^.^r1hV x fcf* (4-v ? 7«^/ur^y-2-^^/l-> r ^ 
n/u) :7^-/uy*>\ fcf^ (4-v?-p-h!/;i/7^ 

/7x= /U) :7^— /uy^V, N, N' -v^7xr:;V- 
N, N' -v 5 (4-7* h^r^7x^;U) -4, 4' 20 
7;;t'7x^/K N, N, N ' , N* -7h77x^ 
A — 4, 4 ' -^7;;7x^x-f;K 4,4'- 

fcT* (v?7x^7 5 y) *t-Ky7x^ N, 
N, N-hy (p-hli/V) 7^>, 4- (v*- p - h 

y^r^y) -4' - [4 (^- P -MJ/u7^y) * 

^y/W] **Vl"<>\ 4-N, N-^7x=/I/7 ^ y- 

(2-^7x^t^/p) -<yfy, 3-y h^->- 

4' -N, N-v ? 7x^/l/7^ / ^^-/U^^if N- 
-7sl^A'#A"<*S— /K *S#ff»5, 0 6 1, 5 6 9 

6. «Atf, 4, 4* -fcT* [N- (l-t7f/U) - 
N-7x^/U7^/] t^^^/U (WTNPD^BSfB*r 
5) . #M5F4-3 0 8 6 8 8-3^*T?1B*S*L 

h y 7x^/U7 ^ ^3.— $/ hd»3o^^-/<-^ 
hfflfc5MSS*tfc4 f 4' , 4"-hy^ [N- (3- 
y^/U^az^/P) — N — 7x-;U7 S J ] h!J7x^ 
7^ (OTMTDATA^i§Et6) ^ttf^^^r 

#i^y f !)7^ys^»pl-s i , pisic^ 

<7> 1 fctt 2 «««±d^ & * 

* 5 -c*> o T t <fc V \ 

[0 0 3 9] ®m*& Ail 
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n|S7/Pt^yg|fc ^BS5 7-1 4 9 2 5 9f 
<£ft. ^58-5 54 50 1^63-10406 

i -^ft^^H^stbT^-sr^ h^*y *^BS* 

ffc. Polymer Preprints, Japan Vol.37. No. 3(1988) p. 

681 *Kfa«t $ tix \>*z>i?7 ~ >w$m#, 

17 b^^^^Wtm^, h\ Japanese 

Journal of Applied Physics, 27, L269(l988), ^BflBg 
60-696657 -^<k#, 1^61-143764 ^ 
ft. 1^6 1 ~ 1 4 8 1 5 9fM^i^$tltl^7 
l^lx^y^y ^>^#flc, ^gflBg6 1 -2 2 5 1 5 
H|-4*«L 1^6 1 - 2 3 3 7 5 OtMfl^^^nt 

^S7y h 7 v 5 ^ ^ y^j J;r;7y h p a p 

pi. Phys. Lett., 55, 15. 1489 J $ > 0li&<D%$ 3 8 [filJSffl 
T A4B«Mfc #^BBg 59-194393 ^«^Bfl 
*5> #PBg 59-194393 ^STttWE^eS 

u?t ^y y w/s&K&mfz - 1 ^ 0 
(i N h-y^ (8-^fy y y-/u) t/u^^^a ®ta 

lq<h»&iB-r6) > hy* C5,. 7-^0^-8-*. 

yyy— yw) r/u^^^A. hy* (2-y^i — 8 - 
*yvysis) 7;^^^ N hy^ (5-y^/w-8 - 
-^yyy— /w) tvu5;~?a x t*^ (8-^yyy- 

/l-) M<& (J£ATZ n q irlfSISi"^)) , 

O^'L^M^ 5 . In, Mg, Cu, Ca, Sn, Ga^ 

< ny ^^7^p-y7^y, *fcfi^tte>o**^r/i- 

60 ^/c, jE7LaA«i:ra«l2:. nS-Si, n^-S 
T*$>5o r<Dm-T-ttAJBfi±aSLfett"»coi«S*^:tt 
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[0040] ®mm mm) 

^* *5 j: a* ^ tt h <d m&m & mm m e t -r 5 t> ^ a* ^ 

btiZ. Z(D£ 5fttffi»«o**Wt Ltit ^hy 

^hy^^-^y^^^. ^*~>*a, y^ 

(Al 2 03), -f^*^ y ^V^/Tfr% ~£A X 

^^/iibr/w^^A (ai 2 o 3 h y^^A/r 
flf, M^)/^ - y 7 y H^t u t Iloii/^ - y 

y ^ymzmm<oMvt<D-*x#&'frisX&m<D 
'<*-i/&Mf&irz> 0 mmmtisXCDis- t^m. 

gttt»"g"Q/D^T/5 s « L *L-<, fiW»i«10.nm- 
1 /i m x £f * L<li50~2 0 0n mCO^HT'ilf^tb 

[0 0 4 1] <E>*TttlE L3lHF-<Bfl* <«) 

KJSCTjETL&AS, fci^glcecxi^Al^ 
»/*U *&lcP6«*^fiEi-5^i:^J:9 % tiELi 

ttAJi/a^feJl/W^ttAJi/ftffidsiiiH^Kft *tfc« 
ft, hi£, LBife^o^i£felcJ:t)ff4 5 
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£\ *<Dmm$kWK. &m+zit&* 0EjLfiLAJB*>w 

«w<J:I9S46^ x — «icss»jHaff 5 0-4 5 ox:. S 

Ml0" 7 -10" 3 torr x MS0. 0 1 — 50 
nm/s e c. g&i&fi- 5 0-300t, JglJP 5 n m 

aaEAJl±Jw»*»S:K»t-5*3feJiOJg*<>. Br3*>*T 

*v*>-r<. a*ot^*— /u#£j*Uw< i^<ojS^e>. 

5ft*46I^J:5Jl*5*. -«^tcoE?L^Agi:f^ L^ 
[0 0 4 2] »«*«JiLT*«ELiR^«:» 

[0 0 4 3] 2. SMX^StS 

#7*WL, (#y#-#*-K r^y 

^y 31— -r/u^/u^w K^) . ^354E4iroa 
Mft (RT«3K*«*5O%0Ut) «-»-e*>*-fc*s»4 

[0 0 4 4] 3. 

fe**5J:t/»)lB. *fcl«*fe*^e>4 9, 

1^:. 1, 4-b:*^ -Oif (tA 

50 TBi s -MS B) , h7^"4, 4' - ^y'^^/U 



» 
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(J£JITDPS) OSMfvl^^feiSt. 7- 

3tfefB^o^-C#^s 1tkZ.&s 2, 3, 5, 6-1H, 
4H-r h7t Kn-8-h!i 7;i/tP^f/^y y v 5 

y (9, 9a, i-gh) ^jiy (EAT^^y VI 5 

3) x 3- (2' -^W^T^y /l") - 7 -v^^/V 

r;^7i)y (gJiT^-^y ^6) „ 3- (2* 
x^^yyyu) - 7 -n, n— s^t^^r ;y^vy io 

v (£TF*^y X7) W^yy^ 
3R^Sfefsf-cfc-6d^">y^>f ana— 5 1. ^ctt/y/w 

*»*fe*«wo^T«c. fc^rxrf. 4-^yr^fi/ 

V- 2 -y ^vu- 6 - (p-^f;ur ^7 

-4H-t P 7>' (J^TDCM<hlBSfa-r^) §Oi/7 = y 
^#,31. l-rn^vl — 2- (4- (p - y^f/U7^ 7 
:7^~/U) -1, 3 -y^i/m^/U) -t'iji;-)A-/N 0 20 

SSfe£f g£ttSfe#h ttSttfteFK 

5o aw* (^rm*5o%^±) 

^y^f/M^^yi/-h, # 
yr^yi/-h> #y;&— **— k 4?y f-^r;^ 

fcPn»H^^ (y^^A) i&satfttSo fct;ttf, ^Ky 
*k«hib> ^tf**>mm. #y t^t^mm* /Ky^* 

— , 2j-y=r<?— , stfy-^— * sKyy*vu***y 

-;U7/w=i-;K #y t'^t'oy Ky, t KP^i/x 
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-^yyistiv, y-vppwj«^ftr-0fao*3fe 

ii«*«fi*l;iJ:9*T»fc<5aK lOnm-lmmg 
a*e>tt6fc<OI*. tt#fi**>»«**. «#<0»S?H#* 
■e#*«H-e*>*LfiJ:v\ J: ft 

fflt6TO^Ltl-l 0- 4 mo 1/k gSS^jg^ 
[004 5] 4 . 3W^^O««jtei»tt«l«®Yt:ifeS 

■c***«±*fcfi«a-r5***««iBt> u< nan 

i/y=»y (s i o 2 ) x »>fbT/w^-^A (a i 2 o 3 ) 

mt^f^'iT i 0 2 ) . g&jb^ y V y !>A (Y 
2 0 3 ) . ifcfb* , /^=^A (Ge0 2 ) % Mitm& (Z 
nO) . iMb-^^i/^A (MgO) , WtcX^styJ* 
(CaO) , fS5» (B 2 03) > S^hoyf^ 
(SrO) . Btfb'«y*A (BaO) , K^b«S (Pb 
O) , i/yUri-T' (Zr0 3 ) , mt~T h y l> A (N a 
2 0) . mtV^VJ* (Li 2 0) % mitfiVitJ* (K 2 

o) sct#t#8^ K^b^yav, smsr 

^fc. aW^o««*6»tt««»<b«Jii: U 
-««±<&fb^4**r. aW*»l»tt<0^7^S^±BB* 
A (15 0W) Sl^pj|gX'^>t), S36ft:JB±Sfc 
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3 N4) as***t-c^-ctj:v\, T&mfr^n&i&m&mtit 10 

^4>*vtfW^ffilPfili*l^K *58M-Ctt, 0. 0 1 /im 
$X±2 0 0 /imTO^I Ll\, tfvxfe, ± 
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(ommmmt it, ii^^^s i to h-^* 

A, ^JHftf^jRSfflSDSC) \ZX9. 0. 1SS%£X 

J I S K 7 1 2 6 <0«ft:SiiS«»^ 
mzj: tK *jh,*f*bl 0~ 13 c c • cm/ cm 2 • s • c 

[004 6] 
1^1] 



(15) 
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27 



28 





1) 


R 2 0-R' O-S i 0-2 

• N a 2 0/K20-B aO/S rO-S i Oa 

• N a 2 0/K 2 0-C a O/Z nO-SIO z 


2) 


R20-P b O-S i O2 




3) 


R20-BzP3-S i O2 

• N ago - B2O3- S i O2 

• K20-B 2 C>3-S 1 0 2 




4) 


R' Q-B2O3-S i Q2. 

• PbO- B2O3 — Si O2 

• P b O/Z n 0- B2O3- S i O2 

• P b O-B2O3- O2+ {y* v- 

• Z n O— B2O3— S i O2 


) 


5) 


R' 0- A I2O3-S i 0 2 

• C a O/Mg 0— A 1203— S i O2 

- MgO-A l2P 3 -S t 02 

• PbO/ZtiO-AT20 3 -S i 0 2 




6) 


R 2 0- A ! 2O3- S i O2 

• L i 20 — A 1 2O3- § i O2 

• Na20 — A 1 2O3 — S i O2 




7) 


R' O-T i O2.- S I O2 
- B a O-T 1 0 2 - Si O2 




8) 


R2O- Z r O2- S i O2 

- Na 2 0/L i 2 0-Z r O2-S i 0 2 




9) 


R' 0-P2Os-S i 02. 
• C a 0- P2O5- S 1 O2 




10) 


R' O-S1O2 

• C aO/B aO/PbO-S i O2 




11) 


S i 0 2 




12) 


R 2 0-R' O-BzOa 

• L i 2O-B e O- B2O3 




13) 


R' 0-R 2 * O3-B2O3 

♦ C a 0/B a 0-A 1203-B2Q3 

• C aO/PbO-Lu 2 0 3 -B203 




14) 


R2O- A 1 2O3— P2O5 

* K 2 0-A 1203-P205 




15) 


R' O-A 1 2O3- P2O5 

- B a O/C a 0 — A 1203-P205 
• Z nO-A I2O3-P2O5 





R 

R' 

R* 



1 
2 
3 



[0 0 4 7] 



1^2] 



* 
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a 9t 


ffl fiSt «5 ^<bLTl-3i^b^it-C^>^ 


1 


matt**) 


S i 02. BsOa, CeOa A&2O3 


2 




Li 2 0-Si02. NaaO-SiOz. K*0-S 1 O2 
MgO-SiOz. CaO-SiO* Ba0-Si02, PbO-SiO* 
Na 2 0-Ca0-S I 0s> 
A I2O3-S i Oa 


3 




L12O-B2O3, Na 2 0-B2(>3. K2O-B2O3 
MsO-BeCb. C aO-BzQa, Pb O-B2O3 
Na20-CaO-B20a, Zn0-Pb0-B 2 03 
At2Qs-B203. S i O2-B2O3 


4 




L12O-P2Q5. Na 2 0-P205 
MgO-PaOs, CaO-PzOs. BaD-P?Cfe 
KiO-BaO-PaOs 

A lzCb-PzOs, S i Oz-PzOs. B2O3-P2O5 
V2O5-P2O5. Fc203-P20ss» WO3-P2O5 


5 




LizO-GeOz, Na 2 0-Ge02, teO-GcCte 
BzOa-GeOz, S i 0z-Ge02 


6 




NazO-WCb. KeO-WCb 


7 




NazO-MoOa. K20-Mo03. L2O-M0O3 


8 




Na 2 0-Te02 


9 




NB2O-B2QJ-S i O2 


10 




N a 2 0-A I2O3-S I O2. CaO-Al 2 Oa-S IO? 


11 




CaO-A l20a-B203, ZnO-A Ia03— BgOs 


12 




Na 2 0-A I2O3-B2O3-S i Q2 


13 




B e F2, NaF-BeF 2 

Z r F4— B a F 2 — ThF«. GdF3-Ba F 2 -Z r F« 


14 




A I (P03)3-A lF 3 -NaF-CaF 2 


15 




Ag20~As I -P2O5 


1G 




MgO-A UO3-A 1 N — S 1 O2 



[0048] 5 . i&ytft&mm (aidant) . 30 

Z>%y — 7 4 /V? {Zfy V ]) y^^^W <^ 

(una) ^wftt5o^^f,f, ^Jbciwg-r 
•T5fe«>^ffl^e>tt6o l-ci*. an ft (*i 

tru trismus* ^v^^T-^mm. 7wy»» 

Jig, ^K!i7; Wo^yv-, *-y=f^-, zKy-e 

#ii>f;M^i'yi/-h> /fy7^yi/-h, # 

y ^7 — K xKy t^;U7^3-/K *Ky tfn/Ufc* 
ny K^, t Ko^^f/wt/un-x, #/u#3ri/y 
^/u-t/UD-^*?oSW»flB*^f-6Ci:^-c#-5o * 

<kl!«J!Btt«^j»RB»*iKKIc*6CTl»WkS^ DMK 50 



tit, ^rco^^. tt»#JSr»*LTaS*U"Ct>J:^o 
#«aHB<DffStt. 0. SAmHiOOMmWS- 

EL*^(D»5t»tbS:»?)ft<<e«-r5 («SM»<0fl] 
_b) fcfc. ft-5^<<fflW*:/>S<-rsr.i:dS»*Lt\ 
La>Lftj&s*>, K»«r/h£< Isi&gZb. mmM<DUM 
iaotll «*ft:<^«»a*dSft<ftSo 

[0049] 6 . mw&mm 

*S*#J£ Ltd, '>ft< £ **«E L3R^^»** s » 

^-r5a$^x*fi. aw ft m*5o%w) »*« s » 



t 
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mm zmm-r m&& (^ioo cp ^ 

z*. ^-^K!9^^^itb<^6o Sot, mmm 

tt^tlOS^JO^{31^oT, # , fR (1 

<7W£|2 N 0. l/im^t)2 00/imifWtL<, 20 

[0 0 5 0] 7. ^7-7^;^joJ:^75'^-7hl) 

&&mzis^x!&miz&cxm^htiz*7—7-<< /I** 

tsXXf^yy?-? hV yfxi^ tcbz-t^ <&%*<D&m 

[0051] ±&<d x 5 izm&ztix^z rm<D 

SzklKScu »*£fctt^y^-*<0#*«rJBffO. 0 1 
-2 0 0 /im<^«»fbte«J&*aWU *«E Lm*<D 

±-TS. *fc, fllttlMl:4bJB2:an«S (»» I TO : 

sdsWJx&mtm) i*mmmcit'<x&3&&.&£< . so 
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-C, Mttltfb«JI«^:fian*K^^?^^«^ffe<r 
ffi»r*o — ®tit&£ Lt*i, 1 x*m£A±2 0 0/i 
mSLT^*ff0^7^SS:««tt^b«Jii: Ltfflv^S 

fc£ 0 Sot, ^3tfleB. tXfHUIWMILfta 

[0 0 5 2] 

[SUM*] J£AT. **W«rlOK«l2iJ:o-C*6^*#«i 

[HSMfll] 1 0 OmmX 1 0 OmmX 1 . 1 mm<£># 
7^IS (p-^^7 0 5 9) ICO. 03mol/ 

kg (H?g^*) <nm&<o*-Ti)^6/#vmk\?~& 
mm (^120, ooo) s:i/^n— vie*** 

Lfc*f>"¥ (*SJr8, 0 00 c p) Srffll^T, 1. 4m 
m?^y.3.. lmm^rt-S'^^ K?W.^^# — 
bti&*# y—^fR&ftlsX** !)—>ft\&\L>* 120 

*y»bir=/HlMB (^120, ooo) & is 

^^*^Ufc>f^^ («SS8, 0 0 0 c p) ^rffl 
1>T, 1. 4 mm^^ ^ 3 . 1 mm*c^ y^<D^ h 

LT^^ y — y9KL, 12 0tt^U20Mm 

0, 0 0 0) O2 0%7K^$:^tV3-hU 8 0t 
T?-<-^ LT 5 n mK»<oaW*«»«S:l§fco JSfef-. 

y-#yKtt»: 3 102) SriSaBtiJc^r-r^^^^ 
0. 12m mlf, 2 0Q/D(OITO (a^^^ 
S) ^r^ffi ("<^ ) LfclOO mm X 1 0 0 mm X 
5 0/xmf^7^S (^!>^^^^7^) (7)i/7^i 
SrSfi 9 3 000mJ/cm 2 (3 6 5 nm) O 
mft&Z I TO® J: 9B*S* % ^^JCSO^T^-^ 



» 



» 
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yn^-thK:HPR20 4) tV^ - h LtSf 
1. 2mm^^^, 0. 3mm=¥^y^(0 

ttfi'&^L.T^^, ^(O^Tst&ftX^X^ lOOmJ 
/cm 2 (3 6 5 nm) T^fcL/Co £ 2. 3 8 

%TMAH (fh^^Wy^^At Kn^>K) 
-rmffeSL 1 SOtT-TK* *>fb7K^®S7K® 10 

it* hzmML-xmmE Lmwmmttez i toi^ 

|w!E?LttAW(Sf^ ITMTDATAioi^NPD, 
*W<h ITDPVB i , t^^AWt ITA 1 q 

ti^'tntte, mm mm) ^s^ituAg^^y 

5 X 1 0~ 7 t o r r l£xmj£'&. £lT<DmfrXM?k 

HTft MTDATA^lfllO. 1—0. 3 n m 
/s, l)S2 0 0 nm, NPD^lflgO. 1 — 0. 
3 nm/s, Jg|J?2 0 nm, t ttliDPVB i 

^SflSO. 1—0. 3 nm/s, if 50nm, © 
^AliLTfl Al q^fffiO. 1-0. 3n 
m/s, |l|2 0nm, f^mt LTte, MlTO^h 

^ Vlwtt.LSff'?* 4mm7-<^, 0. 5 m 30 

^LT, Mg^AgWClflfc, -Tfcfr*,. Mg 
fl. ^*5iS 1 . 3 — 1 . 4 n m/ s , A g tt, 
SO. lnm/s*Clf$:2 0 0nm^Lfc o CI <D X 5 
(CUT, i 3 l:^ttiE LMMgl^r^L, H 

ffi8v<Dm&*W;mtmm\zmu~rz>k. sje&ep*pl 

A^I,t^*^t8Sll 1 0 0 c d/m 2 N C I E 
&&m.M (JIS Z 8 7 0 1) lix = 0. 15, y 

= 0. 1 5Tt^M^t*tv>^r t&mmistco — 40 

«*ff«A^fca^.-5^<0**»«tt. 1 2 0 c d 
/m 2 , CIEMliliX=0. 2 8, y = 0. 6 2 

3 0c d/m 2 , c i E&mmmt* 

x = 0. 60, y = 0. 3 1T*#^^T*TV^C 
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6 0° XfoV, ^±Pp^i:^^^v^u^</^T*fco/c 0 
^*T£f2, 0. lli%^Ttfc^ *J8«*fcttK* 
~^3 c c . c m / c m 2 . s . c m H g £AT~Cr#>o/c 0 

[0053] [Xttfl 2 ] sasfli i -cf^st ^tc^^m 
-^*wki!aM»*#j (^y-^^Ktt»{3 112) 

^H^f^f >^ L, 0. 12ymHf, 2 0Q/D(D 
I TO&^ffi (^*) MUclOOmmXlOOmm 
X50/imfM7Xg (tf;?^ $£#7*) (DtfyX 

9 30 00mj/cm 2 ( 3 6 5 n m) 
(^MMlTOiiDI*^ £<blC8 O^T^- 
^ Lfco £*T, IlMUP-^fttlTO^- 
tiELi^f^Sb, 0 2|I^tflEL* 

fck<>^»4i-5llljftt>ft<. ft&-*»3te*««pu-c^ 

#/jj^eioaM(i, ±5 5° T?*>tu xffl-bira£ 

[0 0 5 4] [H;fe#j3] lOOmmXIOOmmX 
1. lmm<£>;#7*gt£ (3--y^7 0 5 9) _b(^^7 

^ hu^^^f^yp^-fil: CK2 0 0 0) £r*fc: 0 

=i— /KD&iSii&ftTiK (fi^yh^l/^ hn^^^r^ 
y p v^-fl®* : C P.) ^t'y=i-FU 8 0t^r 

U, 0. 3 mmy-f >\ 1: 2 mm^rir *y~?<nx V 7^ 
^<^->-^#ibn5-^^^?:^UT, lOOmJ/c 
m 2 (3 6 5 nm) -C«ftLfc. $ fefcl 1 N&BW- h y 

yp-/-?±S:CB2 0 0 0) ^t'yn-hU 8 0 

p) ^eyn-hu 8 ot-e^-^ ifc, S 

tg^^P^rv'^f^-iMlI't^ hU 1. 4mm^ 
-f>, 3. Imm^fy^h7^^-y^ib 

/> 0 ^-V^s^^^tt5J:5l-ffi@^^LT, 100 
mj/cm 2 (3 6 5 nm) X*m?ttlstc 0 £ blC 1 Nj^ 
K^-h y ^A^Sa-ca**, 2 0 0t"C^h^-^ 
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-~^Sr*5£ftofc„ 3c CODSffi I PASg#, U 

#— h^jE7LaA*t»fc UtMTDATAioi^N P 
D, MWi:ltDPVBi, K-/<yhtUrDP 

AVB, «*ttA*t»fc UtA 1 q fc*ft**Utfca*. 
gMS<£>^~ &JR£ UA g ^i^^-r^S^ 7^ >- 10 

#- h Lfc 0 ^<Ot£, 5X10 ~ 7 tor 

a as a* b t?*ffl *?r & -r-tu <£>X£3 1 # 

-C*5^^o/c 0 S-fiETLttAJlfc L-CI*. MTDATA 
£>5£3f5ggO. 1—0. 3nm/s, SJ|20 0 nm x 
N P D 0 . 1 — 0 . 3 n m/ s , JKJfC 20n 

m, LtftDPVB i fcftUNFXXO. 1-0. 

3nm/s, DPAVB^f^gO. 0 5 n m/ s "C 
RI«F»l#UTflf*TJKJ¥4 0 nm (aK* hWW.^*t-f--5 20 

K-^yh^litfcl^ 1. 2^1. 6) £ U 
ttAJlt UT#4. A 1 qSrJK*a«0. 1-0. 3nm 

/s, II2 0nm, ^ffi^LTtt, WlTO^h7 
47/** — ^\^ttls&&t U 4mm7^v 0. 5m 
m^ y?<D* h7-< — >-\Zt£Z>£?f£^X? & 
iMX, MgtAgSrRieitUfc, ^ft*>%. Mg 
ftl, 38***1. 3—1. 4nm/'s, A g te, jK** 
SO. lnm/stIf^2 0 0nmHfc o ^OJ;5 
CUT, H5l^i-*«EL#fe»*iS««:fPiSlU E 

frb&TL&ytOftytH&n. 35c d/m 2 , C I E^fe 
SJ^S (JIS Z 8701) x = 0 . 14. y = 
0. 1 2Tffe^Wt*XV>5r ££:*Sf&Lfc 0 — 

f*ftiAd^£t5*oi)t)WSli, 1 2 0 c d 
/m 2 , CIEMMix = 0. 2 8, y = 0. 6 2 
a>ofc.Sfe (-f xo^ » 

z>%<D&ymmL 3 0 c d/m 2 , 1 cEfesisii 

x = 0. 60, y = 0. 3 lt^feO^^T'TV^^ 40 

< < . jlWfc t l-MtSM t ft 

fe*tt»T-#ft^*SH<0«iMltt* ±7 0° T-£>9, f£ 
± R9 IB ft b ft V M/^/U "C *> o fc c 
[0 0 5 5] [lOBffl 4 ] HffiOT 1 -effj* Lfc^ftfWl 

a, B/^^-^>-^stsJt^y y h»36a<kas 

Will (i0«ft?ffiS:V2 5 9PA) ^tV3-h 

U 8 0tt^<-^ U ^{:300mJ/cm 2 (3 50 
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6 5nm) <OSWMft«rB«U ^^ClSOtt*^ 
LT, 5 am^$^S^ft«S^^S^L,fc 0 &^T\ 

K^>y ^y^i8 o c c-e*maufcS«±^^^y^ y 

V^giei-J: 9 0. 0Umift^Il:aiU ft^ 
T\ I TOtMSrl 8 0 < C-e*Df»Uftd5b^/'?>>^y 
>^@{-J:|?. 0. 12/xmj^, 2 0Q/Dtii 

L T W£*3 J: I- 15 ^ A, Zmttf ft < > *f t 

ttt>^*^i-5ll* 1 t>^ft<> i$-ft^ft£*£^LT 

R9J®£ft<bft^U" </Pt?*>ofe. ft4b\ *HJ£^i^ffll/> 
fco. o l mlgje^BMbv' y Vfll<0*#^fir*tt. 
0. lli%^Tt*$)^ 7ka8*C*fett»3R^K^v/y 

*>m\zM+ ^mio- 13 cc 

• cm/cm 2 * s • c mH g J£AT"C£>o tz 0 

[0056] mmm s ] nnw 1 u^^3t#» 

A, B/>°> ^^StS±(-, 1 8 O^T^Df^Lft^ 

»ft7^^»AS:^5/^!)y^J:t)0. 0 1 
^miltiI(:aiL> ITOt>SMl8 

Ot:T^olKbft^^^^>y^ y >^3$fiicj: 19. 0. 1 

2^mMJ?, 2 0Q/Dt^I *lLfc 0 £Jl 

t> / >ft<. ft*3tSrl6«UX^^o ^^c, flEL 

6^Sifl«»Cli. ^mi0" 13 cc • cm/ cm 2 

• s • cmHgWK*$)ofc 0 

[0057] mnm e ] njg^j 1 x^m u *:«*#■ 

A, B^^-^X^Ste_b(w x 1 8 O^-CiDfRUftj&s 
b, ^^^^^r^^^^^ y t) 0. OUml 

StiSHSiL, ft^t, I TOt>£t££l 8 O^T* 

ADfj&Lftasb*'^* y v^e^j: 9, 0. 12^ 

KIP, 2 0Q/ / D-C^:ci (-<^) ^ScKUfCo J£AT\ MJS 
fl 1 iRl-o*tt-c I TO^^-=y^ tiELi 

U 1 i: 3Wff , ^rUT$b(c, 

< , ft»3t«rl6»U-Ct^. tffiEL*^ 
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* ^«<0##^r»tt, 0. 1 fiS%£JLT-Cfc D , tK3£ 
-ttt-Pttl 0~ 13 c c • cm/ cm 2 - s • cmHgJtUT 
[0 0 58] [Xffiffl 7 ] 1 -CfHK Ufc* Afr® 

itm : 3 102) £3r-T*7W>/U lOOmmXl 

0 0mmX5 0Mm)?O^7^iS (V — #-^EVlJS"7 
*) ICO. 0 0. 12 Mm 

ifoiTo«ii (-<*) ^^y^*RL 

3 00 0mJ/cm 2 
(3 6 5 nm) WiMIr I TOiJ: DS^^t, £ «b 

ITO^-^y^ t«ELiT-^SU 06 m 

fis fe«*»fe 0 -tuxst^ -ana. a*«sET-e 20 
«#itt) n&# x u&mmm last/* ir»t # * < . 

Lt^fc. *fc. tiELi^M (#£,) CDiitL* 
»BX*#*^t6H<0«ifAtt. ±6 0° T-£>!9, HJBJ: 

fcO. 0 SAimRff^R'fk^^^SrjSffllUfcS 0 /xmi? 
o^^^Stgco7K^*S:^ 0. lfiS%^T"C*> 

«fc#r*#*»ffl«»ttu -ttt^Efttl 0" 13 c c - c 

m/cm 2 * s '.cmHg^TX'fc^f^ • 30 

[0059] [tb«« i ] mmmttom&*^m&) 

2 5 9 PA) ^XtVn-hU 8 0tt^-^U £ 
P)l:3 0 0mJ/cm 2 (365 n m) ' <Dm9\>WkM% 

Ufc. 1 8 O^T^Of&L/c&fcgLL 

m*^* y >^36«^J: 9 I TO£0. 1 2 nmm 
2 0Q/Dti® (-<*) jfflRLfc. WT, Xttffl 

1 ^[^— ^^{*-CI TO<Ds<#— tlELfT- 40 
*f^»U H7lc^-r*r«EL#fe*3tJS«S:f^»U 

^feS^6^r«E L3R^0383tJWfftt. 5 c d/m 2 * 

SMt<0*#*#«tt. 1. 2lf%t$)^ *3K«*fc 
~ 13 c c • cm/cm 2 • s • c mH gJ^±"C^>o/c 0 

[006 0] [JttM* 2 ] (MMMblbJloKV^ o . 50 
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00 5/im) 

2 5 9 PA) ^eya-hU SOtt^-^U * 

f) C3 0 0mj/cm 2 (3 6 5 nm) tf>5SS*M8R# 
U Sbl:i5 0tt^Lt, 5mhiI?$<DSM* 
SSJBI*»JlLfc<, ftt^-C, mtisy l 8 OtT 
*Dj»Ufc**±lc^/<3/^ y v^gegKJ; 90. 0 0 5 
/* mlftilCSI Lx S fclc 1 8 Ot-CiDjRb*^ 

y y^gfia 9 0. i2*imjgu^ 20Q 

/□OITO^ii (-<^) MLt EAT. ilfll 
tH-Ofttttl TO©/^- = y^ tiELS^ 
fttKU #«EL#fi#**«*fls»Lfc. ftttttl* 

E L^T-<0*3t»ftfL 2 0c d/m 2 ItiTU * 

=» VJKOtK^^TSU, 0. lli%8lTt*)ofe^, 

^m-s^^aiaffisktt, "tti^tn o _13 c c • cm 

/cm 2 - s • c mH g £Jl_b"C&>o fc 0 

[0061] 3 ] mmmimm mx? 

COJ?^^ 3 0 0 /i m) 

»»«*lli*«/BUfe»E±^. 0. 12/1 
mKI, 2 0Q/DOITO^I (^<*) jSWRLfcl 

0 OmmX 1 0 0 mmX 3 0 0 ^ mfOj/7^S £ 
^r-fBWf^;*) <0;tf7*ffiSr3S!9'&*>tt\ 3 0 0 0m J 
/cm 2 (3 6 5 nm) (OMM LTOIiDB^ 

U t»EL^MB^KLfc c ^SWUli^ 

g) j6s«>9. Hffl±B5Hifcofc„ 
[0 0 6 2] [tfc««|4] 

{^SK ) 

Hlfi«l-Cf^»Lfe»3t*«A, B^^-^>-^£S 
10li%(Dr h7^h^^>7^ (S i (OC 2 

H 5 ) 4 ) £ ifiS%oJfittSr^tf*-3i^y-/u (^ 
filtl : 2) oftfrM^I^SAU 1S!:^< 

±tfx, $^ia, b^ - ^— >-±^BE<b->y =V (S 

1 0 2 ) VjvtW* y-f^—T* >-^^^fcStS^f^M 
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S6#fttf A, B^^-^±I^7^«^«»K (IK 
mo. 2^m) £S/§Lfc 0 I TOSS* 1 8 0 

t:^Jrt»Uft*se>^<y^!I^KBirj:9, 0. 12 
/imjgli?. 2 0Q/Dfif fiHRLfc, ^T> 

S^/5^£^5fflE Llf ^«fi«5 c d/m 2 

STfiTl, *{fclcfli 5 <*ftU W5>^l: 

(7) ✓/py/wBfcfbs/ y = vii^)*»*#*f±, i . 5 mm 

I3im-*^^ail«*f4, **v»h,l 0' 13 c c • cm 

/cm 2 - s • cmHgWt^^ V fr? AsH X&L 
[0 0 6 3] 20 

aw- 5^&^iitt-r ^ r. 5 0 
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3] **n*>#fiJB3fc3m0>« aMft*/l*sJ:tya 

[0 5] ««n«)#ftiK%iKBo. aw«»j§. aw* 

[06] *»M©#fe»3t»B^>aM«*Ji*3j:WaM 
[0 7] 8e5fe^#fe5S3t3SS^*«^;W^^-ratt»r 

1 tiEL^ 

i a mmmm 

1 b 

1 c MM 

2 an^tt&K 

3R *fe£»i&ft#:Ji 
3G »-fe£»*6#ft:JI 
4 a^«63»tt««»>fk^a 

7 Xy—^^^Z 

8 y^-^Mly^^ 

1 0 ^fe^gftKfi 
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